Formation of specific amino acid sequences during carbodiimide-mediated condensation of amino acids in aqueous solution.
Carbodiimide-mediated peptide synthesis in aqueous solution at room temperature has been studied with respect to self-ordering of amino acids. Inasmuch as glutamic acid is readily converted into pyroglutamic acid, the peptides formed by copolymerization of glutamic acid with other amino acids are preferentially pyroglutamyl-peptides. Competition experiments were carried out to determine the influence of the amino acid side chains on the reactivity of amino acids and peptides during the dehydration condensation. The results show that the self-ordering process is controlled by both the activated carboxyl component (amino acid or growing peptide) and the incoming amino acid. A condensation of pyroglutamic acid, alanine and another amino acid component Xxx (Xxx = Gly, Val, Leu or Gly-Tyr) preferentially yielded the dipeptide pyroGlu-Ala, but the formation of the tripeptide pyroGlu-Ala-Ala became strongly reduced because of competing reactions. A simple explanation for the observed selectivities is not at hand. Polypeptides were so far only obtained when they were allowed to precipitate in the reaction system. Evidence for the non-random copolymerization of larger peptides is presented as well.